Twenty-four newly hatched chickens from fast growing line (A) and slow growing line (B) of White Plymouth Rock were measured during the growth period from 1 to 13 days of age. Individual 3-h measurements of 0 2 consumption and C0 2 production were carried out in an open-air-circuit respiration unit. The gas exchange data were used to calculate oxidation of carbohydrates (OXCHO) and fat (OXF). Chickens from line A showed better growth performance and higher heat production. The contribution of OXCHO and OXF to heat production showed remarkable differences between lines. From the 4" 1 day of age, about 90% of the heat was covered by OXCHO in line A, while it decreased steadily from 77 to 29% in line B. The results indicate that in line A, breeding, causing greater feed intake and higher body gains, at the same time has changed the patterns of OXCHO and OXF compared with the slow growing line B.
INTRODUCTION
During the last several decades there has been intensive selection for growth rate in broilers. Modern lines of chickens eat more and conseąuently grow faster than unimproved birds. They have better feed utilization, hence their energy utilization is improved (Sorensen et al., 1983; MacLeod and Geraert, 1988) . However, the question remains about how energy utilization is improved. Assuming that stoichiometric efficiencies of biochemical pathways of nutrient metabolism remain constant, one of the reasons may be a different partition between energy fuels. In earlier experiments with laying hens (Chwalibog, 2002) it has been shown that the genetic origin of birds affected utilization of carbohydrate and fat by increasing carbohydrate oxidation and reducing liponeogenesis, hence reducing the heat increment in a strain with better performance. The aim of the present preliminary experiment was to quantify oxidation of carbohydrates and fat in newly hatched chickens from fast and slow growing lines in order to elucidate whether breeding affected oxidative patterns.
MATERIAŁ AND METHODS
The experiment was conducted on 12 newly hatched White Plymouth Rock chickens from the fast growing line, Ross 308 (A), and 12 from the slow growing line, Labresse (B). The chickens were taken from a previous experiment with embryos in which gas exchange was measured. The two lines of chickens were kept separately with eąuipment for heating, feeding and drinking. The temperaturę was gradually decreased from 32°C on the l st day after hatching to 20°C on the 13 th day. The relative humidity was kept between 60-70% and artificial lighting for 24 h. The chickens were fed ad libitum with a commercial feed compound containing 180 g crude protein, 610 g carbohydrate, 40 g crude fat and 16.2 MJ gross energy per kg feed.
There was a three-day difference in age between the chickens due to the difference in age of the embryos, allowing the gas exchange measurements to be made exactly 1-4-7-10 and 13 days after hatching.
Gas exchange was measured individually in an open-air-circuit respiration unit with 4 smali chambers with a volume of 2000 cm 3 (Micro-Max, Columbus Instrument, Ohio, USA). As feeding and watering were not possible in the chambers, the measurements were restricted to 3 h. The climate in the chambers was identical with that in the cages.
The data from 0 2 consumption and CO, production were used to calculate oxidation of carbohydrate (OXCHO) and fat (OXF) in accordance with the following equations (Chwalibog, 2002) :
OXCHO, kJ = (-2.968 x 0" 1 + 4.174 x CO" 1 -2.446 x UN, g) x 17.58 OXF,kJ = (1.719 x Oj, 1-1.719 x C0 2 ,1-1.963 x UN, g) x 39.76
Urinary nitrogen (UN) was not measured and was not taken into account in this experiment.
RESULTS
The variation between chickens in their gas exchange was high, due to the short duration of measurements and because the chickens were in different stages of digestion. However, it was possible, despite the high variation, to compare the generał pattern of OXCHO and OXF in lines A and B.
The heat from OXCHO (Figurę 1) showed a steady increment from 1-14 kJ/h in line A from the l st to the 13" 1 day after hatching, while line B was stabilized around 3 kJ/h from the 7 th day. The heat from OXF (Figurę 1) showed a different pattern with a steady value around 1 kJ/h for line A, while line B increased from 1 to 6 kJ/h. Heat production calculated as the sum of heat from OXCHO and OXF increased from 2 to 15 kJ/h in line A and only from 2 to 9 kJ/h in line B. Feeding was not possible in the respiration chambers, but from observations in the cages it was obvious that line A showed much greater eagerness in eating than line B, leading to higher body gains (227 vs 127 g) and a finał liveweight (327 vs 166 g), thereby causing higher heat production. (Sklan, 2003) . However, it is remarkable that this experiment showed pronounced differences between lines A and B regarding the contribution of OXCHO and OXF to HE. From the 4 th day of age about 90% of the heat was constantly covered by OXCHO in line A, while it decreased gradually from 77 to 29% in line B. The results indicate that breeding in line A, causing greater feed consumption and higher body gains, at the same time affected the proportion between carbohydrate and fat oxidation, selecting animals with better abilities to oxidize carbohydrates and thereby with a lower contribution of glucose to fat metabolism. Considering that energetically it is cheaper to directly oxidize carbohydrates than to channel them into fat metabolism and then either oxidize them as fat or retain in the body, this may be one of the explanations why fast growing chickens have better energy utilization.
